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(57) Abstract: A 1,4-disubstituted diacetylene polymer which comprises repeating units represented by the general formula =CR- 
C=C-CR'= (wherein R and R' are the same or different and each is a monovalent organic substituent), has an average degree of 
polymerization of 4 to 200, has a ratio of the weight-average molecular weight (M w ) to the number-average molecular weight (MJ 
corresponding to the average degree of polymerization, Mw/M n , of 1.1 to 5.0, and is soluble in organic solvents; and a process 
for producing the 1,4-disubstituted diacetylene polymer which comprises either irradiating a solution of a soluble 1,4-disubstituted 
diacetylene polymer with a laser light having a wavelength of 250 to 1,200 nm, preferably 550 to 900 nm, to photodegrade the 
polymer or heating a solution of a soluble 1,4-disubstituted diacetylene polymer to 100 to 300°C to pyrolyze the polymer. The 
1,4-disubstituted diacetylene polymer has been regulated so as to have an average degree of polymerization and a molecular- weight 
distribution within respective given ranges. The process enables such regulation. Also provided are: a useful composite composition 
based on the 1,4-disubstituted diacetylene polymer; and a constitution of a member comprising the composite composition. 
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(57) mm-. 

= cr-c=c-cr* = <o-^^ic <t oxmzfrzm*) te^^fr (fc^U, R, 

R*tt, m-XttJlfc5 lffi0)t«E«£) *»b«:0, ¥*SS£-£«r 4-200 t 

tt^^i (m w ) ^ a&^s^an-ttfs-rs&^Js^* (M n ) £ 

(Dtfc (M w /M n ) * 1.1-6.0 -C*>oT, ^E&^&t-f 5 ! 1.4-3?** 

RXf Bl^ttO 1,4-«?EUIS?T*^-V^* U ▼ — OKHKfc* t&^fc 250—1,200 
nm<D«5IS, »*L<f*. 550— 900nm CD t&BB i:"f~5> W" 9 s 3fcCDfl8£t£rfrV'», 3 
y -r — o*»»Rlt:«r^li$"«:a*»«!R*S* fet ****** 

XlipT^ttco lM-^M^T-fefvy*!) -^-co^SKSr, SS l00-300ti: 
i-S^JSftSr^v^, S&sKy •*-<oW t StM*£. C $ r i: J: 5 WI5 1.4-$?* 

fcsJT**' i^***, RXfiZV>£ 5 fcMfli«rT«r«fc'*-«*3ft:frifc, Xlctt-hfB 



m 2 3 FEB Z% 10/535351 

WO 2004/026924 W PCT/JP2002/011534 



w m * 

*5pi$#^*:K:g<5< *;h,*:h,BTJfe©*Hfc*!l*Pbfc:: t i 5 

1, 4- i?m&i?T±?- V isfc&m (R-CsC-C=C-R\ : ft „ R, R' 13 — Xf* . 
UViltS) tt % £gl«if ri5 = CR-C=C-CR'=©$i 5 5S LMi^jS V) , 

C % ( 3 ' = 10" 9 ~ 10" 1 0 esiu C.Sauteret et. al. , Phys. Rev. Lett. , 
36,956(1976)] ftff SE^gi^ [S. Koshihara et. al. , J. Chem. Phys. , 92, 

758K1990)] asism&frs ftm&ti-w&b utai £*u-cv>5. 

atjtl, tfHBIfc& 5£ L^&Ki&V^. f«fiS (R, £.tfR') Htg 
jKft L^-t^fls**^**** Jffi ft tticmtfS ttft5 1,4- 
^It^T-fefWV^y "7- (#|;tfi, Rs R'*5(CH 2 ) 4 0C0NHCH 2 C00C 2 H 6 Tf 



WO 2004/026924 



PCT/JP2002/011534 



2 

Rtf 3 b tOtfclI¥iS^tRiI<5 < # 

«t 9 , y y r 5 K^<aa*f -&-SJ£<£>3§-B-t- «u &i -a- s 

^MsSrlg^S^ ic *oT, ffl»#^rSB-C*>5«>fc*frb % #y^T-fe 

^^fio^- y =f-e — «ri|L«-r3£fc}&s^^«-efcofc£klcife*b-CV»5. 

*;7tfVVft^* CMS R=R'= (CH 2 ) 4 0S0 2 C 8 H 4 CH 3 ] ©fi^fe 
-fb^ i: £fi£$9<£> fr^-AO B8^tf s (G. Wenzet.al., Mol. Cryst. Liq. Cryst. 96, 99 
(1983)^|B^$nTVN5iS, El 1 fC^ ^tvS £ 0 , *Sfl5*# 0.2%. "f ft fc> *> 
^•7 -7 — # 99. 8%a#bTV^:lfc11tC:j3V^, dfc/£bfcfi-a-#<D#^*f4i"C 

fc; 1 ^fl^fe 1 0 ^O^ffllCfc «9 s fe-fb^ 4. 5%t?«^- : ?Stt^c^'d i e>^: 100 
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£ £> leii^'fb^ 42%&_L-TM*. #^;ft§& 10 3?a> 100 ^ <D M ft <o a* £ 
ft oTTV^,, 

■lab, # y r ir !f u >- o £#i a* is ^ 5 & h y s> * * * t? ft # Si 

#tf«:J5rje©ttlBrttelM*l Lfc n t K X % l,4-^@m^T-fe^ W-^fi-a-frx 

ftffBlS|JH«:ft?ife1-5 C £ £ I fc> fc 5 to -g- Ifc > = CR-c = c- 

CR'=©-«^tJ:otg$n5i?iStfja: (fit, 5£*R* R" W-X» 
Aft 5 1 •fiffiOD^r^ffm^) a>£>ft?>> 3p^lfi-a-S«r 4~200 t b> SS^P^^^ 

* (m w ). t y$i&¥i&fi-g*gn-#j&l--5$c¥ :| £#^fi (M n ) fc<ajfc (m w / 
s<a-#a>e>fts. 

(CH 2 ) D 0C0NHCH z C00C n H 2n *i ( m f 4 , 3~ 6 <£> ® H 5 ^ 1~10© 
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(CH 2 ) „ C0NHCH 2 COOC„ H 2 „ + , (mtt, 3~ 6 <D $5 W \C fe 5 SE %. , ntt, 1-10 tf>© 
(CH 2 ) o 0S0 2 C 6 H 4 CH 3 (mtt^ 3~6 ©|BI-fc5lSt) , 

(CH 2 ) „ 0C0NHCH 2 CONHC„ H 2 „ » , (mtt, 3~6 tf)ijS& H 5 Sg®U ntt % 1~10© 

®uSmB<D 1, 4- i?T* V y v-Cgjgl^ ^ftSr 250— l,200nm 
©«5Hn 0£U<te^ 550~900nm <Z>f&ffl fct5 V' — 1f — fc^TV^ ^ & 

y - <D ft frMBCfo * £ c £ * 5 c t . 

©■BT^ttO l, 4- i?mWki?T±?- U V# y -r — tf??gf&£, itS ioo~300°C t f 

BP^s saiB®, XK®<dJ7&<d <fc 5 ft. i,4-i?IJIi?7t^v/y# y ^ — IC 
XttfRa-tffcS^vT, 4-200 otfiBB it5 

± ? fts-a-^i: m*¥i&#^* (m w ) tm^m^f-A (M n ) £ ©jt 

(M w /M n ) «r 1. 1-5.0 (DigSfflrt n h Hfisim t ft5„ 

HM©fBfl£ftI&93 
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Em*. u-iP-yt<DmMmm\zx. smft/viHcG p c (Gei- 

Permeation Chromatography) ft B <0 l£-ffc £ ^ SS^SS = 775nm, 

: 40m W, JU^i&S = 350nm o ) o 

05 te^ U — if — ftMIt (tft : 775nm, : 300mW, H8MH#lffl:l#) 

0 6 tt» U — f — %mM : 775n m, 3fig: 300m W, fig M B# M : 10 

0 7 tt, U — 1f — *«at («* = 800n m, 5£g = 15mW % flBAtttM : 60 #) 
fc J: SSJS&ifctt 

@8tjt t V — IP — *HR*t (ft* : 900 n m, titM : 15m W, HSIfRtM : 60 

H 9 tt« U — if — ft RSI* (ft* = 387. 5 n m, fag. : 90m W, HftJWBtK : 60 

Ell Ott, 150TC-C 30 #Hft*Q ! S^©KJ&£j£ ! ^<£#^*# ; ftj Sr^-To 

01 lti, lsoice 60 #a&*&3g«©EfS£jfttt©# ; ?'»a'tf 

( 1 ) l, 4- sJRjfc^r** 8 - i^f^yr — roifl* : iS.t^4©^:atc^-a-u-rvN 

w i: Sr«l#fRi:-f-5 1,4- ^il^Ttfvyc'e^-c 
&r S $3 Sr ffl "t" 5 o 

(2) V •*-<Dftj& : (1) «*© 1,4-S>*»3?T 
tf © ig ,& #i fc: , a/^v h 60 & Uli® i i" 3 # ^ — $^ 3: ^ 
m-C? 30~50Mrad RSIfr S fc 5 V^ Bk ^ £ •? 5~ 10 &{6 V^ SS T?Jt|B 
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z t \z «t u s tefl2*95%-e, ¥^a-a-^^ s 2,000 

1- 5 n t {c £ 9 1,4- ^fl^Ttf i^^tK V — J: 5 fsW&#5 r i 
# t? # 5 o 

(3) l,4-^fi|i?7tf fy#!)v^t©W: (2) OltfcioTff 

P>*t,fc 1,4- i?fi!li?7tf wyjK!) 0*b<fi^on 

i?* f;l^*;VA7 5 <5=vV * /V * ^ K , /PTt h7? F, 

l-^f/M-lfd!) KV^tC, 10~500mg/100mK 0 * b < tt 50~ 200mg 

Vioomi © sis -eiisut, 1,4- s?*ife$>rV^ i' y fcw 
(4-1) * v &t±7 w : (3) -cw»ufc#y ^r-fe^-v^ 

10~100mm, g ft ffi © EH 3. 5~ 10. 0mm N ^ft 0. 1 
~i.0ml<o, V^H:^S!K^f7 -fe ^ *> s * b < , S 5g ft 

— , b < b y y ^ t <D m it 

^ — -c io~350mw <7?®sia-T?#^o3Sft^is:^-rSo 

— if — ftO&^tt:, 250~l,200nm@S[SrtlCiS:5£-?-5 ^ i C 
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550nm~900nm ©SSfftt, # U T * V f © - 3fe ^ ft <R 38 H T? 

KlStfTU, Sp^fi-a-^dS 4 ~ 6 , (M w /M n ) «S 

1.1-2.0 ©$SISii-5¥#m©#fi¥^a s M^1~^» 

£ *L 2t L T , 250~550nm ©««««©#»#•£«* #J^Ttf I' 

y©K*S!55^§ fclc, Kj£^:gg©gftK3£€l-e©#--?RJ&rt s j£ - 
9, %&&j3foX*B.J&&7£i%- b 4 5 ^ £ , & U< £ 4£i ©»&# ^ 

fl&2r % 900nm SriH 3 ife * © # HB 4* <D » "fr K 550nm~900nm © jR 

Lfc#oT N t&IB® ©#8H£:J3V^> 0* L V^fl:^i$ ft . 550nm~ 
900nm "T? fc 5 „ 

^^fi, ^fi^*t)SCTs GPC (Gel-Permeation 

Chromatography) ©SB j£*r * L * # > KlttBtFA SrlS^-f" b 

{E.L, ^^©^-a-RSWl^Wf*, 10#d>b 300 # (5B#K) ©^fflftl-T 

(4-2) * y i^T**- W©fS&#fl?RjS : (3) Tf P S3 U 1, 4- v^M 5? T 
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ft, ioo~300«C©aflE»i:iPfftU*:^ U =» ^*^f /v-stmfK^ 30~300 #R8 

So 

(4-1) (4-2) ©tR^Mflc £o-C#blifc*I^ 

BHfpftXii GPC K-805, GPC K-804) Sr^ffl Ltff 5 t 

5fpttxsa)© Gpcsa^-e^^ufcig 2 m^i-fcifctat-^-c* # y s^r 
tfv^^MWoIMW^i (M w ) ^ic^^i^^ft (M n ) 

fvy*^-omKiot, $csp*il#^ft (M n ) SritSi t 
M1B GPC ©SlJfei&SWu Aft 350nm T'fc5:t UV*. 

J: 5 fciB]5£3r*fctc (4-1) (oytftMKl&te i. 

%.u (4-2) iz. x zm-frMic fa*tt> 4~2oo 

s i.i~5.o ft #*T©M ftf-fc 5 - £ «r»»i-5£. k 

#-?ft#*P t> BfJ£©*Sfflrtfc«|#PL-CVo5. rz>fc«>. 
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*t ft , ** j: v m a <b « m m k ± s a w m m t n e k » w -a- <> * «b t 

n *t fife ^fcteffl Ufc**<Bift©*fr« tttli, 

ft*»i£B&^£#if 5 - i So 
flue©******©!** #7*. *&<85©awX*u # 9 fctt 

[§H!§fc0!l 1 3 
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(CH 2 ) 4 0C0NHCH 2 C00C 2 H 5 T? & S *K K T 4BCMU RS^i" 5 ] # V ▼ - (KT, 

Poly-4BCMU i B&^-T So ) ©iC n P ScfiRf^7xA b fj> W - if 

-Srffl V^T, .»* 775nm ©3fc£M 40mW Tf fl& It I- , ftM&.f&W) V> GPC 

JftMttttft 350nm Kid if 5 K*g> tfttt ttifc^f 1$ Hfl £ f? "T „ 

IS 4 fc^-f-J; 5 fc, ;fc#fl?lW© i,4-s?1tifcs?r-fc!f V ^-<o#^Stt, 

Tjfrbm 400 W^fcX4S«5BBT*)o-c, 20-8,800 
fflK&A,-?** 9 > U2»t>#?-*©#1i!c« (M w /M n ) *> 9. 50 ffrlKV> 

E. (DTK y tr-O&Wifctt 775nm <D — 1? — # & J» Jt LfcS§£-tf>, 

Ate«JWr-r* E fc *s*0W"f *. ^oMHt, S^Wfc^-^-ftdS 2,ooo~ 

(M w /M„ ) * s 1. 1-2.0 -efc5#^»# ; ftrti<D^{£#^»©S 

v^^4^-y=f•v-§r^I^a:<#5fe«)^-«^ # y -^^itoiS^ gjs«oft 
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[ 21 ft til 2] 

Poly-4BCMU (D;? n o TjwV (ii^ : lOOmg/lOOml) £ , ^ 3fc ® <© HE H 

3.5mm, ft&S 10mm <D G^M* A> Atlt % £ & T? &ft «T K 7 * A h # V - if - 
frb<D% (Jftjfc 775nm, 300mW) £ 1 # HQ HStt b fctft © , 

*^i/^*flm»«rm^Ttf^bfcift**Mc*<5v*-c*ffl u^m w 

/M„ ©*tt 1. 55 t&5. 

$iltft©}fc;ft:fc<fctf&£gttl!3 HSMB#I?a& 10#M hirZ B 6 fc 

*tl3K, ^^-*^^«r^i-M w /M„ ft 1. 19 J; 9*v^#i1j k ft*. 

[HSfctiJ 3 ] 

gft® Oll^ 8mm N ^{^SdS 10mm T-foS^^M-fe/V^ffl VNT, Poly-4BCMU 
(O^ P a *;\sJ»mm(WkM ■ lOOmg/ 100ml) ^ftT^^^-A b$>V-if — £> 
©ft 800n m> 16mW) & If - ^ *£ 31 V f X £ flfffl b T 60 # W J$ £* I- • 

gpc gois©^* o , (m„ ) f*#y*^i^m 

#t? 8,243 -efo* r. £ ¥^ifi-a-^f* is £ r. -k x 
*?rttM w /M n tt, El 7 Jc^i" £ 5 I- 2. 33 -? fo o fc. 
4 ] 

S^B^ittS* 5 8mm, 10mm T?fc5^5ISa-fe^Srffi VNTs Poly-4BCMU 

n n (SS : 100mg/ 100ml) * tR S PJ i£ 7 » A h S> V — if - 

b©ft (iftft 900nm, §SS lBmf) £ If - A 4£ 5S 1/ V X £ b T 60 # M J$ » b 

#fl?£s£^© gpc «3 , SW^^i (M n ) y f 

i2, 350 5 c. k a*e> , 5p^a-a-Stt^j 24 1 itts c t as-T?# > ^^t 
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&m$:&-tM w /M n tt> m 8 IC^-T <k 5 £ 3. 65 -efeofdo 
[Xlfcffll 5 ] 

Poly-4BCMU ©^ B B 7js^A^$c : lOOmg/ 100ml) £ 3t ftB © E« # 

3.5mm, ft ft ft* 10mm T? fc « US"* ^fc A*!, T , St ft * 7 * 
>-SrfflVNT N #Fi?Ttf w v© — ft-^® JlX^J® (e: fc 5 $£ft 387. 5mO*% 10 

B 9 J: r> m bi^i <fc 5 fc> JSIt## — ft-?»«R«*fc *> * 387. 5nm T? & 5 
#^±&^©#^fttt 5,000 £ATT-foS#> -ftt-#^» 1, 000 U*T© , 

<iu, i©± 5 i.ooo eJiT-efcssis^^fe^^^s 1 1 », hsm 

# ©»**5 J: t*Hil»li*IW«:-£«T ttiot, *£;tj5g tt 5 r k » t? ft 

LMSkm 6 ] 

Poly-4BCMU © 1 - * 2- f B !> F^SrKilS = lOOmg/ 100ml) , 

#ft **#KlA:h,T. 150°CT? 30 60 ft M ft «f b H © S * £ Jfc • 

©^^ftrfr* **bJe*vH 1 0 % Elll l-^-Tc 

30 #^©?&#0£j£^©£!c¥iS#^4 (M n ) tt 20, 700 T* fc 5 r. 2: 

tt 48t 5 i £ a* -eft , ^^ft^*Sr^i"M w /M n tt 

4.11 60 #^©gc¥*&#^* (M n ) tt 6,649 t? 5 C t t> . fi^S 

tt 14 ipfflfS £ fc *S-C?ft > ^iM^^tM, /M B tt 1.58 fcofc. 
& Ji© 1 ~ 6 tt. faftfc Poly-4BCMU CoV^t|rofc 0 

Tt, ¥^S^Stt, 3i*«rJ&Jfci-S J;oT£>&£*v££A-t> 
Poly-4BCMU ©©£• i: m C <fc 5 fc^«l3£**b, ^o^©^tt> 

[ft**! 7 ] 
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hmommmm t seisms** r. t ci5M»w, &s v^ra 

^ft <DUfolfo%l? 7 b> 100°CT? 60 ^-ra^n^ LTSSSte * -ft 

[ftlfcfll 8 ] 
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it # © m m 

1. = CR-C = C-CR' = o-«ai:J:ot*Sii51l*) 31U^i£ (fc/cb, 

R, R'», R-Xtt»fc* HOfiMS) 4»bftD, ^^fi-g-gSr 4-200 fc 

l „ sfi¥^/^^» (m w ) t ^^s^gu-^js-rsifc 5 ?^^* (m d ) 

i ©Jfc (M w /M n ) # 1. 1~5. 0 o T> **ll*«lcir*-e* 5 1. 4- i?* 

2. fitiS (R % &T*R') (CH 2 ) „ 0C0NHCH 2 CO0C n H 2 „ + ! (mtt, 3~6©|K 
fflid&S^2&, ntt, 1~10 ©^@§fc$>5gEf&K 

(CH 2 ) o C0NHCH 2 C00C n H 2n + 1 (mte, 3~ 6 © $5 ffl fo 5 MWn . n fi , 1~10©$S 

(CH 2 )„0S0 2 C 6 H 4 CH 3 (mf*, 3~6 ©$5ffl £> 5 lE$0 s 

(CH 2 ) B 0C0NHCH 2 C0NHC n H 2 „ t j (mte, 3~ 6 © f5 IS tC $> 5 > n«> l~10O 

(Dimnfrfahmifiisfcx c t *<&mb 1 lam© 1.4- s?s&i? 

3. Bj*gtt© 1, 4- VMykiST-K?- I'V* U -e — ©JSttK:» j&SSr 250~l, 200nm 
©f&ffl, 0£L<tt, 550~900nm ©flSffl £ -f" 5 V — If— ft © J$ It £ * 

# y ^-©ft^fiiKJSSrSi c §t srtici site's nam© 1, 4- r 
-t ^ w v a -a- & © m # m 0 

4 . Hg|tl$fflfc 10 #~180 # t -tZ> Z fc 4 fB«J© l, 4- i^m 

5. "Bf^tt© 1, 4- Jl^Ttf W# y — ©?£!££* SS 100~300 ,: C £ -f 
SilUlfcSrfTV^ 9 ^ -©?&#»&£ C r. t \C <t 5f&#« 1 |B^© 

l. 4- i?tfti?rtfvvl^oi! strife. 

6. Ha^mM* so ft~5 tit ffib-Tzz b & T 5 Stsfe^ 5 lB«t© l.4-$>« 
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s. 3hwjk#, /nuns* r^p/mrw, #y^.*^/w 

7fB«t©&£-S&&<fe. 

ft j&» & {feffl L J: S # i& . 

Si o 

jSVNT'Kffi *W m b -T «» 10,11 
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m 2 



t 




i 1 1 1 1 1 1 1 i i 

11. 00 12. 00 13. 00 14. 00 15. 00 16. 00 17. 00 18. 00 19. 00 20. 00 



mmm (min) 




|TITpriTTJTTTT|TlTTpriTT|TITIJ^ 

0 2 4 6 8 10 12 14 16 18 20 22 24 




4,. ^ s m ixf- rilSII9.fi) 
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